entire concept was that the energy of the universe is finite and is always conserved. What we started with at the beginning we have now. Energy does not just happen, nor does it spontaneously occur in the form of creation and annihilation of virtual particles. Just as Newton said that for every action there is an equal and opposite reaction, I reasoned that for every quantum event in space, there must be a quantum event that precipitates it. I basically agree with Einstein about quantum mechanics. If human beings are a creation of the universe and we ask the right question then the universe should have an intelligent answer -it should be intuitive on the most basic level.
As far as my experience at STAIF, I can say that being a non-formally trained physicist there certainly was some apprehension on my part. I felt I had something important to say but I wasn't sure how it would be received because of my lack of formal credentials. My knowledge has come mostly from working with electromagnetic fields while working 20 years in the Avionics field. The other knowledge I've obtained was from reading the important work by Bernard Haisch and his collaborators. I felt that the presentation went fairly well.
AAG:
Ok, so the mechanism you're proposing to explain quantum entanglement comes out of the notion of "quantum foam", which suggests that space is filled with virtual particles, and that perhaps entangled particles suppress a pathway between each other through this foam that somehow implicitly connects them. Is that correct, and can you elaborate on it? Eric John Habegger: Proposes quantum foam as a mechanism for pair-entanglement.
Habegger: I prefer not to use the word "virtual". If one traced back all the quantum events everywhere in the universe through all time, one would finally come back to the big bang. As I said, there is a reason for everything, including all quantum events. This is the basis for the "foam" effect. For any particular point in space if there is a "lull" between a photon, or a particle with mass, passing through that point in space, that point in space will retain a memory of the energy state it was in from the last quantum event it experienced. If one lined up a sequence of contiguous points in space and passed a photon through them a pathway would be created by this photon. The fact that we can't identify these energy states without changing subsequent states does not alter the fact these points in space have a memory. This has been where the confusion has been about superposition of quantum states. It's really just a memory effect, and the memory effect can be destroyed by the large injections of energy into space that is required to identify to high accuracy a particular quantum state.
Well how does entanglement occur in the first place? I mean, a shared event happens to a pair of particles that causes them to become entangled, but why does measuring it effect the other particle, which is now in some distant location? Is it because the energy from that entanglement can't be subdivided below a certain quantum level, or is it something else entirely?
Habegger: Einstein set up the puzzle in his landmark paper of 1935, "Can the Quantum Mechanical Description of Physical Reality Be Considered Complete?" The Heisenberg Uncertainty Principle says that momentum and position cannot both be known simultaneously. Instead only a superposition of the two quantum signatures can be known. One can theoretically measure either momentum or position to any degree of accuracy, but if you measure one signature to a high degree of accuracy the wave equation will be destroyed and the counterpart quantum signature cannot be measured accurately at all. The particular conundrum Einstein stated was that if two identical particles interacted as they came together quantum mechanics says that they would share opposite spin -up or down -each inverse to the other. If they were then separated in space then each particle would share to some degree a superposition, in inverse form, of that of its twin particle's spin. This is due to the fact that the two particles together form a composite wave equation.
In other words, returning to the momentum-position paradigm, if you measure the position of one of the two particles it will destroy the wave equation for measuring the momentum of the other particle but it will not destroy the wave equation for measuring the position of the twin particle. This means if you know the position of one particle you will know the position of the other, and the same with momentum. And because you have created a superposition wave equation on both particles through their sharing of spin this is absolutely accurate. Even if the two particles were separated by huge distances this information could be known "instantaneously". You just can't know both position and momentum of either particle. More to the point, the interaction of spin has created this composite wave equation. If you know one particle is spin "up", then you know the other particle is spin "down".
Falaco Solitons:
The dark-spots on top of the water in the swimming pool are topological defects created by rotating vortices under the water. Each soliton contains a pair of vortices that are connected by a thin filament underwater, which torsion-theorists have suggested may parallel the action of spin fields. In our dimension, we see only the vortex, but outside of our field of view a rotating tunnel connects it to another location.
Habegger's Quantum Vacuum Pathway Theory may be suggesting something similar-that the entanglement process creates a thin filament of action in the quantum foam between two entangled particles that remains despite increasing distance between the particles.
A falaco soliton's vortices will collapse if the spinning filament underwater is broken: in quantum entanglement, breaking the filament can be done by performing a measurement.
This indicates spin, which is just a form of angular momentum, controls both position and momentum. This indicated to me that the energy of a particle, which can to a large degree be defined by both position and momentum, is defined by its spin angular momentum and this may be much more fundamental to the energy of mass than its energy due to acceleration in space.
AAG: I guess my first question here is about instantaneous signaling, since it appears that quantum entanglement isn't subject to the normal speed of light limit. However, isn't the notion of particles suppressing virtual particles in the quantum foam going to still be subject to the normal limits of the speed of light?
Habegger: If one decides to agree with me (at least temporarily) that spin angular momentum defines the energy of a particle then one must ask the question why separating two particles with exactly opposite angular momentum would create the peculiar effect of having instantaneous signaling between the two particles. There must be something going on that is very unique in that particular circumstance.
I believe the answer is that in the instant of separation of the two particles the two particle's plane of spins are parallel and 90 degrees to the acceleration vector direction in which they are moving. (The direction of the vector angular momentum will be "parallel" to the direction of the acceleration vector.) In reality it is not as cut and dried as Einstein's setup would suggest. This is because every moment in time as the two spin planes separate the force that is separating them creates a torque on each spin plane. This torque will tend to bring the plane of spin parallel to the acceleration vector. Simultaneously there is less force holding the two particles together as they move apart so that will also tend to decrease the alignment of spin planes during that separation process.
It is only in the extreme case in which all the force separating the particles occurs in an infinitesimal time, i.e. impulse time approaches zero that the effect will be perfect and information transfer between particles will be perfect and instantaneous. It should be understood that even in the imperfect real world process of quantum entanglement that communication can easily occur faster than the speed of light and thus violates special relativity. It is just that this time required for communication is not "zero" as Einstein's perfect thought experiment says. Theoretically the ideal experimental setup would be to entangle particles and then point a high powered laser at them with a very short duration of "on" time. I suggest an experimental setup for doing that in my 2005 STAIF paper.
AAG:
The principles behind Quantum Foam have been approached by a number of physicists -beginning with Sakharov in Russia with a great deal of recent work by Haisch, Rueda, and Puthoff. How has this research affected your own ideas --was it an inspiration for the QV Pathway Theory?
Habegger: Well, quantum foam is only one of the ideas I borrowed from these eminent gentlemen. I think an even more important element I borrowed from them is regarding acceleration and mass in the context of the quantum vacuum. If one defines acceleration of a particle with respect to the quantum vacuum then acceleration can occur two ways. The first is the usual way in which acceleration is the second derivative of the position of a particle with respect to time, i.e. acceleration in empty space. The second way is the first derivative of position with respect to time due to a particle encountering an energy density gradient occurring in the quantum vacuum. This density gradient can be due to either stationary gravitational or electromagnetic fields the particle encounters while moving at constant velocity relative to the gradient in this random field.
The Lorentz Force Equation says
( )
for a magnetic field. This can be seen as a force felt as arising from the second example of acceleration. Similarly we can say a magnetic field is "invoked" simply by accelerating a charge in empty space. This can be seen by the curving trails of charged particles emitted by the Sun. Acceleration of charge is the major cause of that magnetic phenomena and not preexisting magnetic fields prior to the accelerations. One can define that acceleration as acceleration away from the gravitational well of the sun. But it could happen similarly by just accelerating those particles in empty space. These are all ideas I've not originated, but only developed.
AAG:
Now from reading through this theory, it appears that you're working on the Quark level, which is much harder to experimentally test experiments using electrons, protons, or neutrons. Why quarks, and how can something on such a small scale have such a profound impact on the state of the larger particle?
Habegger: It is absolutely necessary to use quarks in relation to the quantum vacuum.
Because the quantum vacuum is a random electromagnetic field all the forces of nature must come down to acceleration of charge with respect to that field. A neutral fundamental particle that has mass and no component parts would destroy the entire framework. A neutron is neutrally charged but fortunately it consists of three quarks, none of which are neutrally charged. This has all been found experimentally. The "direction" of the angular momentum vectors of these three quarks balance each other to form a neutral particle. But the "magnitude" of the individual angular momentum vectors combine to create the mass of the neutron. I believe all mass is simply combinations of the magnitudes of the angular momentum of the component parts of particles. That is my understanding and belief. Others may differ. Even neutrinos have recently been found to have mass and thus may be concluded to be composite particles. Photons may be defined as charges also, but they are the only particles that are not made from component parts, and thus have no mass. I explored that possibility in my paper.
Hopefully readers will explore the paper I wrote for STAIF 05' which explains in more detail many of these ideas.
I'm sure there is something similar occurring with the counterpart to the nucleons, i.e. electrons. Unfortunately electrons are the most stable small particle with mass so there are not the tools presently to do a similar experimental investigation of electrons. Electrons "are" the tools and cannot be used as a proper investigative probe on other electrons. Just as quarks cannot be pried apart by any known force I'm sure there is something similar happening with internal components within electrons.
AAG: Now the actual mechanism for quantum-entanglement has always been rooted in Heisenberg's non-deterministic uncertainty principle: like everything in QM, it's based on statistical probabilities, not discrete outcomes. Does your theory provide an actual deterministic means for describing entanglement events, or are you just moving the uncertainty from the level of subatomic particles down to the smaller scale of quarks?
Quantum Foam: A sea of virtual particles that occupy the fabric of time & space.
Habegger: I think the Heisenberg question was answered. Describing entanglement events can best be described in terms of information theory. The total quantum state of a particle with mass can be defined as its spin angular momentum. When a particle is accelerated that angular momentum normally changes. This can be seen as a change in the angular velocity of constrained quarks within a nucleon. The reason the angular momentum will change is because normally the quark spin plane is not completely perpendicular to this acceleration. It will see a higher electromagnetic density gradient in the portion of the spin orbit in which the direction of the charge velocity vector aids the acceleration vector of the overall particle. Similarly it will experience a lesser gradient when the orbiting quark is against the acceleration vector of the overall particle. This is what drives changes in angular momentum of quarks.
However in the setup given by Einstein he assumes all the energy driving the acceleration on the generic particle occurs with the spin plane exactly 90 degrees to the direction of the acceleration vector. This occurs as impulse time approaches zero. Because the density gradient felt by the particle is the same in all parts of its orbit when its 90 degrees to the acceleration the impulse that would normally increase angular momentum instead pushes the entire particle through space, while aligning all energy in the quantum vacuum to the constant energy of the particle. This must occur for conservation of energy to be consistent. If the particle doesn't change energy then the quantum vacuum must do all the changing. The energy from the source of the impulse, for example a laser, is what drives this alignment process of the quantum vacuum.
A good metaphor would be to roll a tire down a hill covered with snow. It will tend to gather snow as it rolls. The mass of the tire will increase as it rolls with a corresponding decrease in mass of snow along the hill. However the path in the snow created by the tire will not be constant because the tire continuously increases its snow load with a corresponding continuous change in the size of the path in the snow.
However if one rotates the tire 90 degrees, (you would have to manage to keep it from flopping over on its side) then in theory you can create a perfect path that looks just like the tire. If you imagined the tire completely encased in snow instead of just being on the surface then the metaphor becomes that much better. AAG: Does your QV Pathway Theory apply also to String Theory? I'm not sure how that theory treats entanglement, but I believe that entangled particles are probably assumed to remain in physical contact with each other in a higher-dimension regardless of their physical distance in ours (making entanglement a local event). Any thoughts on this idea?
Habegger: I really don't know enough about string theory to say. I don't follow it. Habegger: Well, I haven't said this before in so many words, but one of the most helpful discoveries to me (not "by" me) was the idea of Zitterbewegung action, elaborated on by Hal Puthoff and Bernard Haisch and their associates. I think it may have been first described by Schrodinger, but I'm not sure. Zitterbewegung is the term used to describe extremely fast random lateral motions exhibited by particles. For me, this is where inertia originates. Zitterbewegung action shows the actual granularity of the quantum field in which random infinitesimal lines of force exert their force on all particles. These lines of force seem to be the actual mechanism that creates inertia and its amazing to me that they could have been discovered so many years ago. These random lines of force seem to be what gets organized in the process of creating electromagnetic, gravitational, and quantum entanglement fields. It's really quite beautiful that there is actual physical evidence of what exists at the most basic level of our understanding. Others have thought that it relates to the wave-particle duality but I think Zitterbewegung action exists at the most basic level before gravitational, electromagnetic, or quantum entanglement exhibits itself.
AAG: So this really makes the vacuum itself the intermediary for all energy exchanges, right?
In a way, doesn't that make sense --I mean, without the vacuum as an intermediary, how could inertia even exist --especially assuming a completely relative universe without an independent frame of reference. Otherwise, how would you know if the space-station is spinning or if it's just the rest of the universe rotating around you?
Habegger: Yes, I agree. How can one have a unified field without having a primordial field from which the other fields are created? AAG: Do you think that spin --or torsion --can work on a macro-scale, as well as on an atomic scale? If not, would that preclude any kind of engineering based on spin-fields, or would it simply force us to find alternatives based on the bulk-matter properties of collections of discrete spin-fields: such as maybe an aligned Nuclear Magnetic Resonance effect?
Habegger: I think it could. If one imagines the random lines of force that create the Zitterbewegung action of all particles as magnetic lines of force, then the "average" directional component of all these lines will be perpendicular to the direction of any acceleration vector of a particle. This is because those lines of force are no longer random to a particle that is accelerated. All particles can combine to form objects with mass. If that mass is accelerated magnetic lines of force are invoked that that will be perpendicular to the direction of the acceleration vector of that object. When a particle is accelerated a torque will be produced by this "invoked" magnetic field via
Here µ is the vector magnetic moment and
, where g is the atomic factor and J is the vector angular momentum. This torque will tend to bring the spin planes of the quarks in the nucleus of the constituent particles in that mass parallel to the acceleration vector of the overall object. The angular momentum, which is defined as always perpendicular to any spin plane, will be at 90 degrees to that acceleration vector.
One might counteract this invoked magnetic field by circulating a charge around the object in an orbit perpendicular to the direction of the acceleration vector of the object. Just as lines of force curl around a wire carrying electricity, lines of force will rotate around this circulating charge. These lines of force emanating from the orbiting charge will be perpendicular to the invoked magnetic field lines that normally occur during acceleration and will tend to cancel them.
As you've said before Tim, the drift speed of electrons in a conductor is far too slow to affect the fields required to counteract this invoked field. One must physically rotate charges in space. One could also physically rotate magnetic material as long as the lines of force of the magnetic material are oriented properly. Both would seem to work.
In QV Vacuum Theory, you've written that equations that involve infinities are often iterative in nature, and since the acceleration of a massive particle to close to the speed of light doesn't create new nucleons despite having the energy to do so, that it may have an iterative process at work on the subatomic scale that effects the vacuum itself, creating the superluminal limit. Can you explain this a bit for us?
Habegger: I'm glad you asked that question. Quantum entanglement can be considered as resulting from energy diverted from the normal change in inertial mass (spin angular momentum change) during acceleration. It creates paths of absolute non-randomness in the quantum vacuum that cause the non-local effects. How I've described that so far is that the spin plane of particles are held perpendicular to the direction of the acceleration vector. It creates a "skidding" effect using the metaphor of the tire in the snow.
However another skidding effect can be seen by imagining a particle accelerating in a random field which does not have enough energy density to supply the change in angular momentum requisite for the acceleration. One can imagine that despite the vast energy reserves in the quantum field that there are still limits to the amount of energy it can supply. This can be understood by realizing that the total energy of the universe is finite and conserved. As the universe expands the energy density of the field decreases. So, when a particle approaches the speed of light in today's universe the energy density of the field cannot supply the energy needed to increase the mass of the particle. Instead a skidding effect takes place, in which part of the energy driving the acceleration is diverted to quantum entanglement of new high energy particles. These high energy particles come directly from the energy driving the acceleration. Once a high energy particle materializes and is quantum entangled with the initial particle then it, in turn, must be accelerated. As accelerated sub particles must in turn be accelerated it will also cause an iterative decrease in the available energy from the quantum vacuum. Remember, the total energy of both particles and the quantum vacuum is conserved. So at the speed of light a particle requires all the energy in the universe. One can imagine that the slope of this curve always converges to the speed of light, but that the shape of the curve has changed over time and as the field has expanded.
In the very first microseconds of the beginning of the universe there still wasn't enough energy in the field to completely eliminate this "skidding" effect on angular momentum. However it was dense enough that when a proton, with its three quarks, was accelerated to light speed the first iteration came at that very moment of attainment of light speed. Half the energy of the particle, the kinetic energy of its spin angular momentum, was produced by the energy of the local field. The other half of the energy was created by the energy driving the acceleration, i.e. the big bang energy. And this appears to be the origin of E=mc^2. It also appears to be the reason protons have their quarks rigidly confined. It is the only particle that has whose energy of quantum entanglement is equal to its kinetic energy. So no matter how much energy you put into a proton the energy will divide equally between angular momentum and quantum entanglement and quantum entanglement will continue to confine the quarks.
